Influence of parathyroidectomy, 1,25-dihydroxyvitamin D3 and high dietary calcium intake on demineralized bone matrix powder-induced bone formation in the rat.
Demineralized bone matrix induces ectopic endochondral bone formation. We used this model to study the effect of parathyroidectomy (PTX), 1,25-dihydroxyvitamin D3 treatment, and calcium enriched diet on bone formation in the rat. Hypocalcemia and hyperphosphatemia in PTX rats were corrected by 1,25-dihydroxyvitamin D3 treatment (2 x 12.5 ng/day) or by calcium enriched diet (3% calcium). Serum 1,25-dihydroxyvitamin D3 concentration was decreased in PTX rats and in intact rats with high dietary calcium intake. Calcium content of ectopic new bones (42 days after bone matrix implantation) was reduced in PTX rats compared with intact control rats. This could be prevented by 1,25-dihydroxyvitamin D3 treatment. In contrast, calcium enriched diet led to diminished mineralization of ectopic bones both in intact and PTX rats. We conclude that the effect of parathyroidectomy on bone formation may be mediated by 1,25-dihydroxyvitamin D3. 1,25-Dihydroxyvitamin D3 directly stimulates bone formation in this model and this effect is not simply the result of increasing serum calcium concentration.